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FUNGICIDES, INSECTICIDES ANDSPRA Y CAL-
ENDAR. 
By E. H. Favor, Assistant in Horticulture. 
This bulletin is not intended to be a complete treatise 
on the subject of spraying. Its object is to give to some of 
the more inexperienced fruit growers some of the methods 
of controlling the more injurious 'pests of the garden and 
orchard. Spraying is now regarded as one of the import-
ant operations in the proper maintenance of the fruit and 
vegetable plantations, and is of service simply in reducing 
the amount of damage done to the plants through insects 
and fungous enemies. Spraying will not cure a disease af-
ter it has once started and gained control of the plantation. 
It is a preveritive only and an insurance against the spread 
of diseases. The operation of spraying is no longer an, ex-
periment but an accepted practice, in the same way that 
cultivation, fertilizing and pruning are. By many it is re-
garded as a useless task, but the better fruit growers con-
sider it an absolute necessity in the production of perfect 
. fruit. Fruit plantations which are carefully and systemati~ 
cally sprayed have better fruit crops than those which are 
carelessly sprayed or not sprayed at all. Spraying is an ex-
pensive and tedious task, and had better be left undone 
than to be done in the wrong way or at the wrong time, 
since by doing it at the wrong time only unsatisfactory re-
sults will be obtained and the fruit grower will accordingly 
condemn the practice. 
The advice in this bulletin is simply suggestions and 
contains compilations of formulae taken from various · 
sources. An attempt will be made to describe the. best and 
most satisfactory method of making some of the various 
spray mixtures, and some of the best methods of combating 
some of the various orchard and garden pests. 
Plant diseases are caused by some or all of . three 
causes-fungi, bacteria and insects. Many fruit growers 
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attribute the failure of their plants to bad weather; too 
wet, too dry, too hot, or too cold. But as a matter of fact 
these causes are only secondary and their influence is of 
minor importance. By far the greater amount of damage 
done to fruit and vegetables is clue to fungi, which are min-
ute plants closely related to the moulds, and live entirely 
on the bodies ·of the highel' plants. These fungi are very 
numerous, occurring everywhere on the bodies of both dead 
and living plants and sometimes on animals. When occur-
ring on dead tissues, they cause the tissues to rot or decay, 
while on the living plants cause various effects which we 
know as diseases. These disectses are often attributed to 
. 'bad weather, but as said above, the weather exerts only a 
secondary influence. For instance, in the early spring, 
just after the apple has dropped the petals from its flowers, 
many of the young fruits are found to have turned yellow 
and dropped off. Close inspection of these yellow fruits 
discloses a black mould growing on the body of the apple 
and also on the stem. Many persons consider this blacken-
ing to be directly caused by the cool, wet weather in which · 
it always occurs. It is, however caused entirely by the apple 
scab fungus, which develops most rapidly in the cool wet 
weather. The curling of peach leaves in spring will take 
place in the same sort of weather, and like the apple scab, 
is caused directly by a fungus attacking and living on the 
tiss1,le of the peach leaves. It may be seen as a white 
mould covering the curled parts of the leaves or twigs, 
The mould which attacks the fruit of the peach at the time 
it begins to ripen, causing the fruit to become covered 
with a grayish mould and quickly rot, is another of the 
many fungi which attack and destroy the fruit crop. No 
plant is exempt from the ravages of fungi. N early all of 
them develop more rapidly in wet, than in dry weather, and 
the cool, wet weather of spring will usually be followed by 
a great loss of, the fruit through the ravages of fungi. In 
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snch cases it bd100VCS the fruit grower to spray and spray 
thoronghly. 
r-<'or a1l forms of fungous diseases certain measures 
may be adopted to control their development. When once 
a fungus is weIl established in the plant, however, there 
is no way by which the disease may be eradicated. Plants 
differ from animals in being unable to take into their bod-
ies remedial agents, and on this account all material in-
tended for the control of diseases must be put on. the out-
side of the plant. Boring holes in the trees and injecting 
materials of unknown composition is to be condemned, 
since it does more damage to the trees than good. 
The formulae in this paper will be grouped as Fnn-
gicides anel Insecticides and will be followed by the Spray 
Calendar. In some instances both materials may be mixed 
together and applied at the same time. Where such is 
feasible, mention 'will be made of it under the formula for 
the insecticide. 
FUNGICIDES. 
Bordeaux Mixture: 
Coprier sulphate (Blue Vitriol) ....... J pounds 
Quick lime ...... .......... ........ 4 pounds 
\Vater ...... ...... ...... .... . . .. 50 gallons 
Dissolve the copper sulphate by hanging it in a sack 
m a wooden tub of water so that the bottom of the sack 
is just below the surface of the water, Slake the lime 
slowly so as to get it into as fine a powder as possible. Add 
twenty--five gaJlons of water to the lime, dilute the copper 
sulphate to twenty-five gaIlons, then pour the two liquids 
at the same time into the spray barrel or tank. This is a 
very important step in making Bordeaux mixture and is 
the one thing most frequently neglected. The accompany-
ing illustrations show how the mixing is done on both a 
large and a smaIl scale. In making- up this formula, if the 
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two mat rials ar mix d in a oncentrated form the solid 
particl [nn t in the mixtur w ill n t siay in SLTSP nsion 
well. Tlli w ill result in an unequal distribution in sprav-
ing, til first of the mixtur being stro nger than the last. 
Fig. 1. Small Quantities of Bordeaux Mixture may be Made by 
Pouring the Two Diluted Materi als Together from Buckets. 
In mal-in up larg quanliti s rd aux mixture it 
conveni nl t ha i h mixing tan t fr 111 w hi h 1.h pr -
par d mixiur s may 1 drawn int t h spray tanl with-
ui ill n [dipp ing r Jifiin Tn F ig. hown 
T it barr I 
nn cUn 
sid nt r pair ntain ih 
p r ulphat and lim . Th s1. k 
phat i mad 1> Ii lving a 111t1 
wat r , ill h 11 by 11 P nc1in rr a a'k [lh 
rystal 
cry ial in th 
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top of a barr 1 of wat r. At rdinary t mperatur s this 
giv s a s Iuti 11, aft r standi ng ev ral days, c ntaining 
about thr e p Llll1 s of c PI r sulphat t th gallon of 
wat r. T l11ak up a tank f fifly gall n f Bordeaux 
Fig. 2. Apparatu for Making L rg e Quantiti es of Bordeaux Mlxt· 
ure. 
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making up the dilute solution for mixing in the spray tank, 
. there are taken ilne and ,two-thirds gallons of the stock so-
lution of copper sulphate, four gallons of the well stirred 
milk of lime, each being poured into its respective barrel. 
Twenty-three and one-third gallons of water are then 
added to the copper sulphate barrel; twenty-one gallons of 
water added to the lime barrel and each barrel then marked 
exactly and plainly the height of the solution in them. In 
mixing future amounts it is then necessary to measure only 
the stock solutions, water . in the right amount can be 
:tdded by filling . the barrels to the mark made in the first 
filling. $ince' Bordeaux mixture is not efficient for a great 
lengthQf time after it is made, it is necessary to make up 
only the amount whiCh is needed to fil1 the tank and can be 
used that day . . Paris green or Scheel's green may be added 
for biting insects. 
Ammoniacal Copper Carbonate: 
Copper carbonate .... ....... . .. . ... 6 ounces 
Str<?ng Arn'monia (just enough to dissolve the car-
bonate) about .. .' . . .. .. ' . ....... . .. . . . . 3· pints 
'vVater to make . . ~ ............... ,. 50 gallons 
Dissolve ·the copper carbonate in the ammonia, using 
no more of the ammonia than will barely dissolve the cop-
per carbonate. When all is in solution, add fifty gallons of 
water and it is ready for use. 
Formalin Solution: 
For potato scab 
Formalin ...... . ..... ...... .. . . .. ... 1 pint 
Water . .... ...... .. . . .. . . ... . .. . . 300 gallons 
Soak the potatoes in this solution for about two hours. 
For grain smut: 
Mix one pint of commercial formalin (40 per cent 
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strength) with fifty gallons of water in a large tub, or bar-
rel. Pour the grains to be treated on a floor and sprinkle 
with the solution from a sprinkling can until the surface of 
every kernel is thoroughly moistened; allow to st~nd in 
the pile ten minutes then spread out in a thin layer in an 
airy place to dry, shoveling over occasionally to hasten the 
drying process. 
Another method of using this solution is to place the 
grain in gunny sacks and immerse in the liquid for ten min-
utes, taking care to see that the solution penetrates to the 
center of the mass. Hang up and allow to drain for five or 
ten minutes, then spread out and dry. 
This method is entirely effective for smuts of both oats 
and wheat. 
INSECTICIDES. 
Paris Green: 
Paris green . . . . ...... . . .. .... 1 pound 
Quick lime ... . .. . . .... ..... . ... ... 3 pounds 
Water ............. .. ..... 100 to 175 gallons 
This insecticide is for biting insects only. It may be 
applied along with Bordeau mixture, in which case the 
Bordeux mixture is considered as so much water and the · 
Paris green and lime added to it in the above proportions. 
The paris green will mix with the water · more readily if 
mixed with the lime after slaking and before putting into 
the spray. tank. If added dry to the water; i(is apt to float 
around on top of the liquid. 
Arsenite of Soda: 
Powdered white arsenic .. . . . . .. , ..... 2 pounds 
Sal-Soda . . .... .. . ... ...... .... . ... 8 pounds 
Water . . . . .. ...... . . .. ..... ....... 2 gallons 
Boil until all of the arsenic is dissolved and replace all 
of the water that was lost in boiling. Oth~rwise some of 
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the materials will crystalize out upon cooling. Place in an 
earthern vessel and use as a stock solution. One pint of the 
stock solution 'is equivalent to four ounces of Paris green 
and is used in the same way. One pint of this solution 
added to two pounds of freshly slaked lime is sufficient for 
fifty gallons of water. This may he us~d in Bordeaux mix-
ture by considering the Bordeaux mixture as so. much 
water, mixing the arsenite . with the lime as above men-
tioned. 
Arsenate of Lead: 
Lead Acetate .... ..... . . ..... . .. . .. 24 ounces 
Arsenate of soda ..... . .... ..... .. .. . 8 ' ounces 
Water . . . . .. . ....... . ..... .. . .... 100 gallons 
Use only the very best chemicals in making this prepa-
ration. Dissolve . each of the materials in a separate 
bucket half full of water. After both are thoroughly dis-
. solved, pour them together into another bucket and allow 
the mixture to stand for a few hours. A white precipitate 
is formed which is the arsenate of lead. All of the bucket-
ful should be added to a spray tank containing one hun-
dred gallons of water and it is ready for use. 
Arsenate of lead is one of the best insecticides to use 
for biting insects. It is less liable to injure the fol iage than 
Paris green, sticks very well, and its white color I'lhows 
very plainly where it has been applied. 
Arsenate of lead is 'handled by dealers in · spr,aying 
supplies as a commercial article under the name · of "Dis,.. 
parene." In large quantities it can be made more cheaply 
than bought in this form, but where only a sm~l1 amount is 
needed Disparene is the cheaper . . 
Hellebore: 
Fresh Powdered white hellebore ' . ... .• .. 1 ounce ' 
Water .. . .. . . ... ........... . ...... 3, ·gallons 
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Apply when thoroughly mixed. Hellebore is used when 
it is not advisable to use arsenates on account of the tender 
foliage or proximity to the ripening period. 
Kerosene emulsion: 
Kerosene (coal oil) . . . .. . ...... . . .... 2 gallons 
Hard soap ...... ........ . . . ..... .. .. Y2 pound 
Water (soft) .: .... . ............. . .. 1 gallon 
Dissolve the soap in boiling soft water, adding the 
kerosene as soon as . all of the soap is dissolved. Mix by 
pumping back into the tub with the spray pump ·for fully 
ten minutes. A thick, creamy emulsion is formed from 
which the oil does not readily separate. For use mix this 
emulsion with nineteen gallons of water. If the stock 
emulsion has become cold it may be necessary to soften 
it up so as to mix more freely with the water by using , · 
some hot water. This is especially valuable in fighting 
. plant lice and other soft bodied insects which suck the 
juices of plants. 
Hydrocyanic Acid Gas: 
Fused Cyanide . of Potassium (98 per cent 
pure) .. ...... .................. .. ... 1 ounce 
Sulphuric Acid (concentrated) . . ......• 2 ounces 
Water .............. .... . . ........ 4 ounces 
This is sufficient for one thousand cubic feet of space, 
and exposttre to it should not be made for longer than one 
hour. Fumigating with this gas must be done in a tight 
box or room to secure efficiency against insects and to 
protect other plants, animals and men from injury. This 
gas is very poisonous and must not be inhaled. 
Pour' the water into a glass vessel, pour the acid 
slowly into this. After weighing out the proper amount of 
potassium cyanide, tie it up in a cloth sack just large 
enough to hold it. An old tobacco sack is just right. Place 
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the jar of acid whe're it is wanted. ' Drop into it the sack 
of cyanide and quickly close the box or run out of the room, 
shutting the door tightly behind you. This gas is espec-
ially useful in greenhouse and nursery fumigation. No in-
sect can withstand thorough fumigation with it. 
Tobacco Tea: 
Tobacco stems . . . . .. ...... .. . . . .. . . . 1 pound 
Water ...... ...... .. ... .... ...... 3 gallons 
Boil the stems for a few minutes and pour off the 
liquid. Add enough water to make up the three gallons. 
The value of this tea may be increased by adding one 
pound of whale-oil soap to each fifty gallons of the liquid. 
Valuable in controlling plant lice and woolly aphis. 
Lime, Sulphur and Salt: 
Lime ...... .... .. .... .. . . . .. 15 pounds 
Sulphur ...... .... .. : ... . ... :. ' ... 15 pounds 
Salt ... . .. ........ .. ...... ..... 15 pounds 
Water ........... . . . ............ 50 gallons 
Slake the lime to a fine, thin paste, ' add water to the 
sulphur until it becomes a paste, mix well with the lime 
and add the salt and stir the entire mass until all are well 
mixed. Add sufficient water to make up to a thin white 
wash. Bring the mass to the boiling point and allow to 
boil vigorously for one hour. Add enough water to bring 
up to fifty gallons, strain as it is poured into the s.pray tan~ 
and apply whiJe hot. The color will have changed in the 
boiling to a deep yellowish or brownish green. 
Pyrethrum: 
Fresh Pyrethrum powder . . ...... ' .... . . 1 part 
Flour ...... ...... . . ........ . .... ' 2 to 3 parts 
This is very poisonous to insects when perfectly fresh, 
' and is very useful in combating lice on plants or poultry. 
It is not pOlsonous to man or animals. 
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Carbon bisulphide: 
Very effective against root infesting insects and those 
in stored grain. Inject a small quantity around the roots 
of the infested 'plants, or place a quantity on top of the seed. 
The fumes are heavier than air and settle through the soil 
or ' bins of seed. It ignites very easily and must be pro-
tected from fire. Two pounds of bisu1phide of carbon 
should be used for everyone thousand cubi~ feet of bin 
space regardless of the amount of seed in it. 
THE DUST SPRAYS. 
For several years the dust method of applying spra.v 
material has been gaining in prominence. Several different 
methods of making a dust for fungicidal purposes are in 
use, each of which has its advocates. As a general purpose 
spray however, the dusts have not been uniformally satis-
factory. They have many advantages over the liquid 
process as well as many disadvantages. Each has its own 
specific uses for which it is especially valuable, and for the 
orchardist and gardner both methods should be used. 
Two important methods of making dust sprays fol-
low: 
Maxwell's Formula: 
1 bbl. Fresh Lime. 
25 lbs. Copper Sulphate. 
5 lbs. Concentrated Lye. 
25 lbs. Flowers of Sulphur. 
6 lbs. Paris Green. 
Spread the lime in a large shallow box, breaking the 
larger lumps. Dissolve the copper sulphate in six gallons 
of boiling water; dissolve the lye in five gallons of hot 
water. Keep separate. Sprinkle the copper sulphate over 
the lime and follow with the lye solution. Any lumps of 
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lime whicb do not crumble to dust may be slaked with 
water. Sift this mass through a fine sieve, adding the Sul-
phur and Paris green. It is ready for use as soon as sifted 
and dry. In damp weather it does not dry very readily. 
It will keep indefinitely. 
Dr. Bird's Formula: 
1 bbl. Fresh quick lime. 
10 lbs. Copper Sulphate. 
Select five pounds of the lumps of the quick lime, slake 
slowly and add about four gallons of water, making a milk 
of lime. Pour the remainder of the quick lime out on the 
floor or in a large shallow box . and slake with water to a 
fine powder. Dissolve the copper sulphate in four gallo~~ 
of hot water and allow this and the milk of lime to stand 
until cool. Then pour together, at the same time, into a 
third vessel, the cold" milk of lime and the copper sulphate. 
just as in preparing liquid Bordeaux mixture. Scatter the 
blue material thus formed over the large " mass of slaked . 
lime and mix thoroughly. The lime will take up the water 
in the blue material and become quite damp. Mixing may 
be most easily done with a rake, ·hoe or shovel, after which 
the material should be scattered over a tight floor and al-
lowed to become quite dry. It is then rubbed through a 
fine sieve and is ready to be applied. The finer the sieve 
tl1e greater the efficiency of the powder. The sieves are 
quite apt to become corroded after sifting the powder unless 
cleaned immediately: If they should become corroded; 
they may be easily cleaned by soaking for a few hours 1n 
strong vinegar. Brass sieves are the best. 
For insecticidal purposes Paris green or Scheel's green 
may be added to this powder at the last sifting, at the rate 
of from two to six pounds. This mixture will keep indefi-
nitely, and may be made up during the winter for use dur-
ing the following summer. 
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During ,the past three seasons this station has been 
trying the efficacy of the dust process in comparison with 
liquid spraying. Our results have been practically nothing 
since during each of these years the fruit has all been killed 
by late frosts in the spring. In an experiment conducted 
by Mr. W. D. Gibson, in co-operation with the station, it , 
was found that either of the dus't processes mentioned 
.above gave less than thirty percent of the fruit free from 
scab and worms, while the liquid sprayed trees gave fifty 
percent free. The foliage held better on the trees sprayed 
with liquid Bordeaux mixture, than on thoSG sprayed with 
dust or left unsprayed. No conclusions are drawn from 
any of the, meager resttl ts thus· far obtained because of the 
shortage in the fruit crop., Our work is to be continued 
each year, and when sufficient data are collected to enable 
us to announce our conclusions, a special bulletin on the 
subject will be made. If any of the fruit growers who read 
this paper have tried the dust process of spraying in their 
orchards, this station would be glad to hear their opin,ion 
of the value of the dust in comparison with the liquid 
sprays. 
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Fig. 3. Apple Scab Attacks the Young Fruits and Leaves Causing 
Them to Turn Black and FallOff. 
LE D R. 
APPLE.-Scab. 1. rd allX mixtur, 
c nlainin g ix p unci f ur p und of 
lim an I fifty all 11 bu I b g in P]1 -
ing. 2. pply rd eallx mix ture b for th f1 w r bud 
op n. 3. R p at ju taft r th n wer fall. 4.. 
int rval s f t n cia r t\ 0 w k until fruit is n arly rip . 
Canker worm, Codlin Moth, and other biting insects. 
U Pari gr n or th r ars ni al ~ n in th rd aux 
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mixture in the second and f Howing applications. Canker, 
Bitter Rot, Blight. Cut out dead and diseased parts, ap-
ply sprays to large branches and trunks at each spraying. 
San Jose Scale. Use lime, sulphur and salt whi le the trees 
are dormant. 
Fig. 4. Downy Mildew on Grape Bunches. 
GRAPE.- Black Rot, Downy Mildew, Biting Insects. 
t r ng rd aux mix tur with Paris gr 11 b f r the 
w 11. 2. 1 r 1 aux mixtl1r with ars nit s b -
1 11. P at as s n as th fI w-
rs hay fall n. 4. R P ~t again at int rval. of t n days 
r tw we k as may b 11 d d. 
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Fig. 5. Peach Leaf Curl. 
PEACH.-Brown Rot, Leaf Curl. 1. Apply rd aux 
mixtur b fore the bud p n. 2. R peat b for the flow-
ake anoth r appli ation ju t after th fl w -
r fall , u in Bordeaux mi -tur ntaining only two 
p un I of c pp r ulpha1. to four pound f lim an 1 fifty 
all n of wa1. 1'. 4.. thi sam tr ngth mixture 111 
all ub eqll nt appH atiolls. 
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PEAR.-Blight. Cut out all affected branches in the 
fall or winter, and repeat as often as necessary during the 
growing season. Cut several inches below the lowest sign 
of the disease and burn all branches rern'oved. Scab and 
Leaf Sp.ot. See un~er Apple. 
PLUM.-Brown Rot. See under Peach. Black Knot. 
Cut out knots and burn. Spray as for Brown rot. Cur-
culio. Some success from spraying with arsenites before 
-buds open and twice afterwards. Jar the trees for a period 
of a month after the fruit has set, at intervals of one to 
three days, catching the insects on a cloth and killing them. 
RASPBERRY, BLACKBERRY AND . DEW-
BERRY.-Anthracnose. 1. Cut out all affected cat'les 
in the spring and spray before the buds open with Bordeaux 
mixture. 2. Spray again at frequent intervals using the 
same formula; As the fruit ripens use ammonical cop-
per carbonate. Orange Rust. Prevent with Bordeaux 
mixture or some other fungicide ., Plants attacked should 
be dug up and burned as it is almost impossible to cure af-
ter once attacking a plant. 
STRA WBERRY.-Mildew.-Dust with sulphur or 
so some of the dust sprays at the first sign of the disease. 
Bordeaux mixture is equally effective. Rust. 1. Apply 
Bordeaux mixture before the flowers open. 2. Ammonical 
copper carbonate before the fruit ripens. 3. After fruit-
ing apply Bordeaux mixture again as may be needed. 
